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i periment 7 Date : 
ARTERIAL BLOOD PRESSURE 


3 ine the arterial blood ; 
) determine pressure of the given subj ae 
2 in posture and exercise. given subject at rest and to note the variations with 


apPARATUS 
gphygmomanometer, Stethoscope 


e sphygmomanometer consists of a cuff (RIV. ea 4 
ered with cloth. The cuff is connected : a oe ue eee ghia at sid 
ysing hand pump provided with a valve, the cuff can be inflated or site ob onal tube. By 
inflated the pressure In the mercury manometer will rise. The mercury ae: dass the cuff is 
which is graduated from 0 to 300 and each division, corresponds to 2mm Sie one 


ideally the width of the cuff should be about 20% more than the diameter of the limb f 
rom wh 
blood pressure Is recorded. For an average adult, the cuff used in about 18cm long and yi 


wide. 

The stethoscope is an instrument used to auscultate different sounds in the body and it consists 
of two ear pleces connected by rubber tubing. The chest piece has a bell and diaphragm, the bell 
being used for low pitched sounds and the diaphragm for high pitched sounds. 


PROCEDURE 


The blood pressure is determined using the sphygmomanometer. A rough assessment of the 

systolic pressure is made by the palpatory method. Then a more accurate assessment is made 

by the ausculatory method. 

Palpatory method : Apply the cuff of the sphygmomanometer around the upper arm of the subject, 
an inch above the elbow joint, leaving the cubital fossa exposed. Feel for the radial pulse at the 
wrist. Inflate the cuff till the radial pulse disappea’s. Raise the pressure still further by 20 to 30mm. 
of Hg. Then slowly release the pressure and note the reading in the manometer when the pulse 
reappears, this gives an idea about the systolic pressure. Study how to determine BP of the 


standing subject and how to determine BP from lower limb. 


DISADVANTAGES: 


1. The value obtained is about 5 to 40mm of Hg! 
2. The diastolic pressure cannot be measured using this method. 
ossa. Apply the diaphragm of the 


Ausculatory method : Feel for the brachial pulse in the cubital f 
stethoscope firmly over this point. First determine the systolic pressure by palpatory method. 
Inflate the cuff about 40mm of Hg above this level. Slowly deflate the cuff. Due to the turbulent flow 


of blood through the partly collapsed artery, 4 series of sound are heard. To begin with the sound 
is sharp tapping, which becomes louder, then gets muffled and finally disappears. The press 
at which sounds appear IS taken as systolic pressure and the pressure at which they compl 
disappear is taken as the diastolic pressure. The value is expressed as systolic pressure | 


diastolic pressure. Eg. 420/80mm of Hg- a 
auscultatory method in the sitting p 


First check the blood pressure by both palpatory and sil 
Then, proceed with recumbent posture and in the erect posture. Followed byd ; 


Pressure after doing moderate exercise. 


ower than the actual systolic pressure. 


>. 


minimnu 
giasto 
4gornm © 


rterial blood pressure is the 
The mean a “ average pressure | 
guration of systole is shorter than diastole, the mean arterial fe = 
41/3 pulse pressure. 


xorotkoff’s sounds 


yring inflation of the cuff, when the air pressure in the cuff | 

achial artery gets completely occluded. During deflation, wantnecutunone Phen: die 
ihe systolic pressure, the jetting of blood during the peak of systole produces the partite nee. 
tapping sound. As deflation proceeds occlusion of the artery gets progressively reduced and the 
resulting turbulence makes the sound louder. Further lowering of cuff pressure reduces the 
turbulence causing muffling of the sound. Finally, when the cuff pressure goes below, the diastolic 
pressure, the occlusion is completely relieved and the flow becomes streamline. So the sound 
disappears completely. 


Ausculatory gap 


Occasionally when the blood pressure is determined by ausculatory method, the Korotkoff's sound 
appear first, and then disappear completely to reappear after a gap. This gap is called auscultory 
gap or silent gap. This phenomenon is seen in certain patients with hypertension. This leads to 
errors in systolic pressure recordings as the reappearance of the sound may be taken as the 
systolic blood pressure. To avoid this, the blood pressure is determined by palpatory method first, 
to get an approximate idea about systolic pressure and then by ausculatory method. 


Factors maintaining blood pressure (Determinants of BP) 


{ Pumping action of heart 
ra Blood volume 

3 Peripheral resistance 

4 

§ 


ughout the cardiac cycle. As the _ 
Ssure is taken as diastolic pressure 


Elasticity of the vessel wall 
Viscosity of blood 


Variations in blood pressure 


A Physiological 

Age : Blood pressure increases with age | noee. | 

é Sex : In women, blood pressure is lower than in men till menopause. After meno pause, it. 
's Slightly higher than in men. 

3 Built: Obese people tend to have higher blood pressure | Ce 

" Sleep : During sleep, a fall is seen, especially in the first 1 to2 hours — : : : : 

; Emotional excitement : There is an increase, especially in the systolic pressure 


Diurnal Variation : Maximum towards the evening and minimum in the morning. a = 
Posture : Slight variations can occur with change in posture. On | stanaing 
from recumbent posture there is a fall in systolic pressure due to 
Venous pooling occurs in the dependent parts. Venous return ecré 
causes reduction of cardiac output this fall in pressure stimulals 
Mechanism resulting in a compensatory rise in pre ~ 


Exercise : 


oc 


In all types of exercise 
many factors like 


(i) Sympathetic discharge 


The generalized sympathetic discharge, whi . 
Stimulation of vaso- 


(ii) Skeletal muscle pump 
(ili) Respiratory pump 


oi De changes in diastolic pressure depend on the nature of exercise. Whole 
ody 


and fall in diastolic pressure. 


Exercise involving a single group of muscles e.g. using muscles of one upper 
limb alone will cause vasodilation in that particular group of muscles and 
compensatory vaso construction in all other group of muscles. Hence an 
increase in peripheral resistance and a rise in diastolic pressure. 


B. Pathological variations : 


1; Hypertension : It is a persistent rise in blood pressure above the normal limit for 


the 


age and sex of the individual. A number of readings should be taken before 


declaring an individual hypertensive. Hypertension can be (i) primary or essential 
hypertension or (ii) secondary (due to a known cause) 


Eg: Arterial 


Renal 


Endocrine 


( 


- Arteriosclerosis 
Coarctation of aorta 
Renal artery stenosis 


- Acute glomerulonepritis 
Pyelonephritis 
Polycystic kidney 

- Pheochromocytoma 


Cushing syndrome 
Conn syndrome 


Study White coat hypertension) 


2 Hypotension is a persistent fall in blood pressure below normal for the age and sex of the 


Mdividual. Causes 


: Ventricular failure, severe hemorrhage, intense emotions. 


§ 
ludy Postural hypotension. 


Stand. 


ion: i i ture. Then ask the subject to — 
9 test for orthostatic hypotension: Record BP in supine pos me 
Sap, Measure BP at 1 and Seine after standing. A fall of more than 20mm Hg in SBP w.r.t. 
in 


Supine posture suggests autonomic failure. 


SN GS 8 OCT GEES OU TRS 
o 


Fi The subject should be mentally and physically relaxed before determining the blood pressure. 
The mercury level should be zero to start, each time the reading is taken. 


pRECAUTIONS | 
The cuff should neither be too tight not too loose. 


The apparatus should be kept at the level of the heart: otherwise the reading will vary due to 
the effect of gravity. 


5 The manometer scale should be placed at the same level as the observer’s eyes to prevent 
parallax error. 


6. Keep the manometer scale facing away from the subject. 
7. Cuff should not be kept inflated for long periods. 
8 Specify side, limb and posture in the report. 
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REPORT PATTERN 


Name 

Age 

Gender 
Occupation 


Address : 


in sitting posture . | 3 oe 


BP by Palpatory method es, 2 


BP by Auscultatory method 


Effect of posture on heart rate and blood pressure 


POSTURE 
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experiment 10 Date : 
MOSSO’S ERGOGRAPHY 


: ee pit 
ae Sp ee 
Caras sane AAO ome A aria 


meats Seo a 
ao 


ergograph is the apparatus used for recording voluntary contractions of skeletal muscles, to 
study the phenomenon of fatigue and factors affecting it in humans. Equipments required are 
yoss0's ergograph and metronome, kymograph, sphygmomanometer and 3kg weight. 


The subject contracts the flexors of fingers against resistance, till the finger is fatigued. The 
work done is calculated to study the effect of various factors on the performance. 


yoss0’S ERGOGRAPH 


it consists of a flat wooden board with clamps and curved plates to fix the hand and fingers. 
Aweight attached to cord is passed through a pulley and other end of the cord is connected to a ) 
siding plate. The plate holds a lever system that records the muscle movements on a kymograph . 
cylinder. The other end of the sliding plate is connected via a sling to the middle finger of the hand. 
When the middle finger is flexed, the load is lifted and the distance through which the load is lifted 
is marked by the writing lever on the drum. 


scomneny enna: tonics whens 
‘i ab 


METRONOME 4 
it is a device to deliver tick tock sounds at a pre-selected frequency. 


Procedure 

Place the ergograph on one side of a table. Attach a wt of 3kg to the cord ensuring that the 
cord with load hangs freely over the pulley. Make the subject sit comfortably and position his hand 
and fingers in respective holders. The middle finger is extended and the sling with cord is attached 
to it. Adjust the metronome to beat every 2 seconds at a frequency of 30/minute. Note the time. 
Start stopwatch and metronome. Ask the subject to flex his middle finger rhythmically and maximally, 
without moving shoulder, following each beat of metronome and to leave it immediately after 
Pulling. Instruct to continue until fatigue is so great that the weight can no longer be lifted. 


After attaining fatigue give rest for 15mts and motivate the subject to repeat the proce 
and assure that he can perform better. After another resting period apply a BP cuff on the 
am at 40mmHg pressure and repeat the procedure and record the observation after v 
°Clusion. Give rest to the muscle and repeat the procedure after raising BP to 160-1708 
“ludy the effect of arterial occlusion on onset of fatigue: Record the observations. 3 


Precautions 


1. 

The subject should be instructed to give maximum effort. 
The subject should flex the finger as per the oscillations of me 
The subject should continue to lift the load till he is valet to lft th 


2. 
3, 
4 

Give 15mts rest in between all the procedure. 
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calculation of work done 
W=FXS 
a’ is the work done 


c= load in kg 
g’ is the total distance through which the load is lifted. It is the 
, SuM Of all the vertica 
| 


each ergogram i.e. total length of all vertical lines. amplitudes in 
. Questions 
= 4. Whatis fatigue? 
2. Factors causing fatigue. 
3. Why does arterial and venous occlusion cause fatigue? 
above a 4 ae ad ow de —- IA Moxtmel 
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experiment 11 Date 
SPIROMETRY 


aim To record and measure the various static ard dynamic ung volumes end emaisiie, 
apparatus : Spirometer. (Expirograph is the trade name) 


Expirograph is a specially designed water sealed spirometer consisting of an inner and an 
outer chambers. The space between the two chambers is filled with water. The spirometric bell is 
xept inverted in between these two chambers and is balanced by a counter weight attached to a 
chain which passess over two pulleys at the top. Beneath the bell is a standard one pound soda 
me absorber to remove the CO2 from the expired air. The spirometric bell moves up and down as 
air moves in and attached recording pen on a chart paper provided in the instruments. An electrically 
driven kymograph provides an uniform writing surface. The kymograph can be moved at two 
speeds - 60 mm/mt and 1200 mm/mt. with the help of the selection lever provided at the top. All 
these are enclosed in a cabinet. Asiot on the left side of the cabinet provides an outlet for the chart 
paper. On the top of the instruments is a chart reversing knob which when turned clockwise winds 
up the chart paper. The instruments is also provided with two stop cocks - one for water drainage 
and the other for oxygen net. 


A two single way breathing valve with a bore size of 25 mm allows the subject to breathe 


either room air or spirometric air. 


The chart paper provided is 10 mt. long and 30 cms wide. One small division vertically is 
equal to 30 mi. When the speed is adjusted at 60 mmi/mt, 60 small divisions horizontally moves in 
1 minute and when the speed is adjusted at 4200 mm/mt, 1200 small division horizontally move in 


1 minute. 
Nose clip, mouth piece etc. are the other accessories provided with the instrument. 


Procedure 
The subject is seated facing away from the ee and - nose clip applied. Close the 
breathing valve by turning it clockwise and connect the subject to this by means of the mouthpiece. 
Then allow the subject to breathe room air through the mouth for —— When he has wesinties 
familiar with this, open the breathing valve So that he is saephaccantng into the spirometer. Adjust 
the speed of the kymograph at 60 mm/mt. — on the serine as record a few normal 
ovements. Then ask the subject to inspire and then expire maximally - these movement 
oo se nest step avk the subject to breathe in and Out a5 FApkRy OFA! SPH AF 
are “<7 dea -these movements are also recorded. Now adjust the speed of the : 
a 4200 mm/mt. Ask the subject to expire maximally after taking a deep inspiration. _ 


meat 


posngnoonaoese® 


exensnenn rere 


Hollow tube fo 
Aluminium — 
cylinder (The bell) 


Outer cylinder - 


I tvelling screw 
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.TUDENTS SPIROMETER / VITALOGRAPH / SIMPLE SPIROMETER 


aim - To record the vital capacity of the subject with the help of vitalograph. 
apparatus : Spirometer, nose clip, mouth piece 3 


Spirometer is a double walled metallic cylindrical chamber which contains water between 
the two cylinders. The cavity of the inner cylinder at its lower end is connected with a corrugated 
rubber tube to which a mouth piece is attached. An inverted cylinder, called Bell, of light weight 
material floats on the water and surrounds the inner cylinder completely. The tip of the bell carries 
a hook to which is attached a chain that passes over a frictionless pulley. The other end of the 
chain carries a weight that counter balances the bell. 


ms < tia os ee alo Ps ois a nce “4 
Te EE grein R co 
2 5 ise aT na : i d Se 

Brera eka 


As the volume of air in the bell increases, it moves up and causes displacement of the pointer 
within the pulley. The pointer is held in place with a guard so that when the pulley rotates, the : q 
pointer sweeps over the circular scale on the pulley, proportional to the rise of the bell. The graduation 4 


on the pulley directly gives the volume of air collected under the bell. 


Procedure 


Al 
iQ 
4 
4 
3} 
| 
4 
| 
| 
a 


Seal The space between the outer and inner cylinders is filled 3/4 th with water. 
2. Set the pointer over the circular scale to Zero. 
a The subject is made to stand facing the vitalograpii. insert a mouth piece between the 
teeth and lips. 
4, Ask the subject to take a deep (maximal) inspiration through the nostrils and hold the 
breath. 


5. Clip his nostrils either with a nose clip or with fingers (to prevent leakage of air) and instruct 


him to exhale completely and forcefully into the mouth piece. 
6. Note that the vitalograph bell is raised and the pointer moves. Take the reading on the 


scale attached to the pulley. ; 
7 After a pause of 1-2 minutes, set the apparatus and take a second reading. 


8. Repeat the whole procedure for the third time. Make a note of maximum value of the three a e a : 
reading to get the best result. pe. 


| 
4 

{ 

3 


exer" bi TT 
ARTERIAL PULSE TRACING 


arterial pulse is the pressure wave that travels along the arterial walls due to the f 
ejection of blood into the gorta by the left ventricle. Recording of the arterial orcefl 
about the pulse wave that cannot be sensed by clinical examination. 


pRINCIPLE 
The pressure waves transmitted across the arterial walls and through the tissues to the skin 


e pulp of the finger. The sensor is connected to 2 student s 


is detected by 4 sensor placed over th 
The sensor senses the pulse which 


iograph which gives 4 graphical recording of the pulse. 


phys 

is transmitted to a coupler in the physiograph which converts it into wave forms which Is recorded 
on moving paper: $ 

PROC EDURE 


Place the sensor on the pulp of the finger 


Connect the sensor to the input of the physiograph coupler 


Adjust the pen of the physiograph so that the recording Is at the ce 


Record a suitable length of recording 


1 

2. 

4 Adjust the speed of the physiograph 
4 ntre of the paper 
5 


Arterial pulse is characterized by a fairly rapid rise to apeak 
by ventricular systole 4 ine called the dicrotic lim 
dicrotic notch due to peripheral refl 


Questions 
Draw a neatly \abeled arterial pulse tracing. 
th the diseases in which they are seen. 


List the different types of pulses wi 


ya 


os eT ail “ 


experiment 14 Date : 


ELECTROCARDIOGRAPHY 


Electrocardiography is the technique of recording from the body surface the electrical 


activity in the heart (myocardium) during the different phases of the cardiac cycle. 


Aim To record the electrocardiogram using the 12 Clinically used leads. 


instruments: Electrocatdiograph is the instrument used. 


The technique was first done by Waller in 1887 using a capillary electrometer. W. Einthoven 
became the real father of electrotardidgtaph when the decribed the principle of string galvanometer 
in 1903. Now the techniques used are highly modified ones. 


Principle : Duririg electrical activity, potential fluctuations afe generated in the cardiac muscles. 
As the human body (by Virtue of the composition of Its Body fluids) acts as a volume conductor 
the current generated in the body can be recorded 


with the body suface acting as the boundary, 
osing heart diseases. 


from any point on the body surface. ECG is the most important tool in diagn 


— trogardiograph 
Se The instrument consists of electrodes, amplifier and recording device. 


1 lectrodes pick up the potentials from the body surface. 


4 Bipolar (Standard) limb leads. 
, placéd in a volume éonductor (human body). The electrodes 


The human heart acts as a “cell” 
on the body surface pick up the electrical activity. The three points taken on the body surface are - 
Junction of right arm with body 
Junction of left arm with body 
Junction of left leg with body 
lateral triangle as originally 


The standard limb leads are best described on the basis of an equ! 
proposed by W. Einthoven in 1907 with points at LL., RA afd LA. The right leg is used for earth 


connection only. At the céntre of this triangle lies the heart. Three bipolar limb leads are used. 
Lead | - With positive électrode on LA atid the negative on thé RA 
Lead II - With positive electrode on LL and thé negative on the RA 
‘Lead Ill - With positive electrode'on Li afid thie negative on the LA 
-_Fpaehermine the potential ata single point, an aléetrodé - active or exploringis tobe placed 
s point, Another electrode used is injactive or indifferent which is placed as far as possible ae 
 ctactode assuming that thé potential at this paint is Zero. To record ECG we use 
‘leads. The lead triay be placed usually onthe chest or limb. 
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means that the electrocardiographic leads used can be :- 


Bipolar limb leads 


Bipolar chest leads 
Unipolar limb leads and 
Unipolar chest leads 


in the bipolar lead system both are active electrodes- a positive and a negative, pla 
jose to each other. The potential measured is the difference in potential between the two electrodes 


i.e. the algebraic sum of the electrical forces at the two points. 


in the unipolar lead system, of the two electrodes used, one is active and the other inactive, 
kept at zero potential. So the potential fluctuations at a single point are recorded and hence it is 


superior to bipolar leads. 
The Einthoven’s postulations which form the basis of the standard limb leads are that 
* Human body acts as a volume conductor 
¥ The limbs act as linear conductors and so the leads can be placed at the junction of body 
with the limbs. 
* The three points chosen, when joined, form an equilateral triangle, with heart in the centre. 


Einthoven’s triangle. 


Einthoven's law states that if the electrical potential of any two of the bipolar limb leads are 
known at any instant, the third can be calculated as 


Lead + Lead Ill - Lead Il =0 
Lead Il = Lead! + Lead Ill 


Bipolar chest leads : 
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Exploring electrode on RA 
Exploring electrode on LA 


Exploring electrode on iF 
E. Goldberger introduced the “augmented unipolar limb leads” (av) in order to increase the 


recorded limb potentials. Here the indifferent electrode is formed by connecting any two limbs 
and the active electrode is placed on the limb which is not included 


through 5000 ohms resistance 
in forming the indifferent electrode. So the augmented unipolar limb leads are 


avR = exploring electrode on RA 


exploring electrode on LA 


aVL 
exploring electrode on LF 


aVF 


Unipolar chest leads 
The indifferent electrode is formed by connecting the three limbs each through 5000 ohms 
resistance. The exploring electrode is placed on the chest usually in 6 positions represented from 


Vi to V6. 
\/1 - fourth right intercostal space close to sternum 


\/2 - fourth left intercostal space close to sternum 
V3 - between V2 & V4 ; 
V4 - left fifth intercostal space internal to the midclavicular line 
V5 - left fifth intercostal space in the anterior axillary line 
V6 - left fifth intercostal space in the midaxillary line 


Other leads 
In addition to the above, leads are placed in other regions to cae ECG. 


A) Unipolar oesophageal leads - helps to study the atrial activity. The active electrode is placed in _ 
the cesphagus at different levels eq. Lead E35 means the lead Is placed 35 cm down in nme 2 


oesophagus. 
) Endocardial leads - here the lead is placed in the ventricular cavity by ce rdiac cathe 


167 | 
ng Deview works on the principle of moving coil galvanometer. The output from the me 
annenied ta the cal suspended belweRn the two poles of powerful electromagnet A 
« attached to the moving coil. This recording stylus writes.on a e : a 
aduated hoth in % and ¥ axes. The paper is made to move by means of a motor oe 
erding paper is actually a black paper Over which a white 
pated. This coating i§ removed when the heated stylus moves over 
a white background. During the procedure the stylus is heated 
the method of recording is called heated stylus method. 


iad in Keaxls ta represent time in seconds and in Y-axis to represent ampiitude 
i line is thickened to form 4 big square. in the X-axis, as the paper 
y one second the stylus covers 25 small divisions or 5 
presents 4/25 th of a second ie 0.04 
ivolt ie one small division 


pavnial 
ariipalitian (8! 


anarding Caving known ae stylus i 


panna papery! 


ai a apead of a6 mmalaed, he 16¢ 


jharmasenalive wialerial 16 ¢ 


ihe paper lo give @ hack racard on 


io an Aplin femperatire and hence 
iia paper ie (ji @ctuie 
itivalte. In bath axes avery fiftt 
peed af 26 min/eec,, in ever 
¢ one small division iN Kans (6 
a of 2 large squares represent 1 mi 


Wyn 
_ iheves alas 

a jaige aquales hie mean 
seconds, In ¥ -axia 10 aiiall division 
ihe ¥ « axis represents 0.1 rillivolt 


4 bipolar limb leads 
4 augmented unipolar limb leads 
6 unipolar chest leads, 


linioal FCG » 12 leads are used » 


yrding the ECG the subject must be completely physically and mentally relaxed. 
ne in BUpine position, The electrodes are connected to the appropriate limbs 


he chest leads can be placed in position by suction, Earthing is done on right 
provided in the instrument, the 12 different leads can be selected while 


“Pp” wave atrial depolarisation 


QRS complex Ventricular depolarisation 


ventricular repolarisation 


repolarisation of papillary 
muscle 


S -T segment | ventricular repolarisation 


Atrial depolarisation 
and A V nodal delay 


Duration 
(in Sec) 


0.08 - 0.1 


0.08 - 0.1 


0.25 - 0.35 


0.35 - 0.45 


- a positive wave 


2 negative & one 
positive waves 
positive wave 


positive wave 


from end of ‘P’ to 
beginning of ‘R’ 
end of QRS 
complex to 


beginning of 
T wave 
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and direction cone rs - . oe 


in augmented unipolar limb leads the deflections vary in amplitude 
othe position of the exploring electrode. in avR the deflections are negative because the depolarising 
and the repolanising waves travel away from exploring electrode. in avL and avF the deflections are : 


guration of the complexes in 


predominantly positive. 
clinical ECG, the confi 
in relation to the three limb 


ads used (VI - V6) in 
al position of the heart 


in the precordial le 
d largely by the spati 


ding is determine 


the recor 
lead positions. 
‘Pp’ wave - positive OF biphasic in vi &V2 
V3 & V4 


not well defined in 


distinctly positive in V5 & V6 


QRS complex 
V5 & V6 


_ usually present in the left ventricular leads 


Q wave 
R wave _ smallest in V1 and gradually increases in size from V1 to V6 
S wave _‘s' wave is deepest in V1 to V2 and diminishes progressively as the electode is 
moved from right to left and finally disappears. R and S are almost equal in V3 
and V4. In any normal ECG the amplitude of R and S waves together should be 
less than 45 mm. 
‘T-wave _ is usually upright in all precordial leads. 
Clinical applications 6fECG 
Heart rate can be determined as 60/R-R- interval 
Normal - 60-90/mt 
Tachycardia - above 100/mt 
s Bradycardia  - Below 60/mt 
dia is a physiological change in the heart rate in the two phases of respiration. 
during i iratio and decreases during expiration. The change in rate is due 
See ; i f SAr de. 
- foci of impulse production 
ischarge sport - Stich foci of impulse 
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ozroxys™al Atrial Tachycardia (PAT) and Atrial flutter 
sours when an atrial focus discharges regularly, producing atrial rate upto 220/mt. If 
ssociated with 2:1 or 


ne atrai Tate S 0-350/mt. the condition is Atrial flutter. These are usually 2 
s along refractory period and in adults cannot 


greater heart block because the normal AV node ha 
more than about 230 impulses per minute. 


PAT oO 


sont 


Atrial fibrillation - 
in this the atria beat at a rate of 300-500/min in a completely irregular and disorganised 
to multiple foci or “circus movement”. in circus movement, an impluse 


fashion. it is probably due 
citing the myocardium. Re entry can be in the 


= conducted in a circular pathway. repeatedly ex 
. ¥ nodal or in atrial muscie fibers. 


506 , 


Depolarization of the ring of cardiac When there is a transient When the block has worn off the 
muscie. Normaily the impuise block in ‘R’ the impulse impulse passes that area & : 
spreads im both directions. Tissue goes round the ring. circles, exciting the cardiac 


$ refractory behind each branch | 


Atrial fibrillation is associated with 

Mie varying degrees of block and the ventricles | 
completely irregular rate of 80-160/mt beat at 
ar eon a poeple SETS 


sy a 
Spat Th iy kn eae pees 
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abnormatities due to conduction defects from atria to ventrici 2s (| cer 
¢ block ~ (incomplete block) the P - R or P -Q Interval is prolonged. : 


Pr heart block 


Aut the impulses from SA node do not reach the ventricles. QRS complex is seen only ifthe gi 
ventricles contract. So in ECG the P waves may be followed by QRS complex in the ratio 2:1 or 3:1 


3° heart block (complete heart block) ee Le : : 


There is a complete dissociation between atria & ventricles and ventricular rate is less oy 


Myocardial Infarction occurs due to obstruction in the coronary arteries, usually due to 
thrombosis. Depending on the site of infarction, changes are seen in Q wave, S-T segment, T 
wave etc. ST elevation occurs in all leads within hours and T inversion occurs within days. Both 
these return to normal in a few weeks time. But Q wave changes are permanent. 


Mean Electrical Axis (MEA) of heart is defined as the mean electromotive force during 
depolarisation or repolarisation acting in an average direction. 
itis a vector quantity represented by an arrow - the head denoting the direction of positivity we 

and length giving the magnitude. The direction and magnitude of overall vector is constantly changing 
during depolarisation of the ventricles. The MEA can be calculated from the ECG. The normal MEA 
of QRS complex is 30° to + 110°. If the axis goes to the left of - 30°, it is Left Axis Deviation (LAD). 
and if it goes to the right of + 100° it is Right Axis deviation (RAD). LAD occurs in left ventricul 
hypertrophy and left bundle branch block, whereas RAD occurs in right ventricular hyr 
night bundle branch block. | 


Vector cardiography is a recording of instantaneous MEA of heart by means 7 ans of an ¢ 
device so that different loop pattems are obtained for atria depolarisation (P - 
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experiment 16 Date : 


HARVARD STEP TEST 


The response of the cardiovascular system to standardized aerobic exercise (“exercise - 
tolerance test,” also called “stress testing”) is the single and the best test designed to measure 


a person's aerobic fitness. 


Principle: 
During exercise, there is a progressive increase in the heart rate (HR) and blood pressure 


(BP). However, after the exercise is over, these values return to the pre-exercise levels during the 
next few minutes. The fact that there is a greater increase in the heart rate and BP in untrained 
individuals during exercise compared to a trained personand that these values take a longer time 
to returnto basal levels, forms the basis of exercise tolerance tests. Theresponse to physical 
exercise depends on the cardiac reserve, (i.e.efficiency of the heart), muscle power, training, 
motivation, and thestate of nutrition. Therefore, the cardiac efficiency tests can also be used to 
test physical fitness in an individual. 

Equipments required: Harward step, Metronome 


Caution: This is a test for physical fitness and should not be used in patients. 
The HARVARD STEP test was first developed by Lucien Brouha and associates in 1943. Now 
several modified versions exist such as the KASCH STEP test and SHARKEY STEP test. 


Procedure: 


1. Record the basal pulse rate. 
2. Thenask the subject to alternately step up and down a 50 cm box or step (40 cm in females), 
at a frequency of 30 times per minute with four distinct foot movements, 1) the rightfooton,2) 


both feet on, 3) right foot off and 4) the left foot off. 
3. Start a stop watch at the beginning of the exercise and measure the duration of the exercise. ee 


4. |deally the exercise should be performed for 5 minutes. Stop the test if the subject feels 
breathless and exhausted and is unable to continue the test. 


9. Count the pulse rate 1 minute. after the end of the exercise. 
6. The pulse rate is inversely proportional to the degree of cardiac efficiency. 
To obtain an approximate idea of the cardiac efficiency index, ee 
count the pulse rate at the following intervals: 
Between 1 and 14 minutes = ........./min (a) 
Between 2 and 2.4 minutes =........./min (b) 
Between 3 and 34 minutes =......../min(c) 
Time after which the pulse rate returns to basal levels =. senee OO 
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guidelines for stopping the test 

. High blood pressure: SBP>160 mm Hg or DBP>100mm Hg. 
Onset of angina 

e Manifestations of severe fatigue. 

e Signs of poor perfusion. 

e Participant requests to stop 


Cardiac efficiency Index 


= duration of exercise in seconds (300)* 100 
reset ha ltthinctaltmellheh Pandata ortetoat MS Ss id 


at+b+c 
in normal individuals, the cardiac efficiency index is nearly 


100 percent, but is more in sports persons. : 
Efficiency Index 


Over 90% - Efficiency is excellent. 
81-90% - Efficiency is good. 
55-80% - Efficiency is average. 
Below 55% - Efficiency is poor. 


Discussion: 
Grading of exercise 


The WHO grading of muscular exercise, according to heart rate and relative load index a” Le. 
percentage of maximum O2 utilization) is as follows: 


Light (mild) 


Moderate 


Heavy 


Severe 


Purpose of exercise tolerance tests 
The exercise tolerance tests are the best tests for determining the 
Pumping organ. These eats he 
"ese with ease in most clinical settings. = 3 


cardiac reserve 
ardiac reserve is the diff 


and the 


The © 
output of an individual 
_ also be expressed as 


For example, basal cardiac 0 


maximum achievable output 


Thus, cardiac reserve percent = 


Other cardiac efficiency test 


erence between the basal cardiac 


maximum cardiac output that can be achieved in that person. It can 


cardiac reserve percent. 


utput = 5 litres/min, 
= 25 litres/min. 
25 - 5x 100 = 80% 
25 
s: read Tread Mill TestsTMT) 


6. After 30 chest compressions, open airway by 
Head tilt 


Chin lift and 


Jaw thrust 


7. Give 2 rescue breaths, each over 1second to provide a gentle chest rise. 
e mouth to mouth 


e mouth to nose 

e mouth to mask or 

® bag mask 

8. Compression-ventilation ratio =30:2 

9. Defibrillate as soon as the Automated External Defibrillator on scene. 


10. Resume chest compression as soon as the defibrillation shock is delivered. 


41. Continue this compression, ventilation and shock cycle till the patient become responsive oF 


ACLS personnel arrive the scene. 
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reriment § 63 Date : 


EXAMINATION OF HIGHER FUNCTIONS AND SENSORY SYSTEM ee 


assess the sensory system of the given subject 


A PPARATUS 
tton, tuning fork, test tubes with hot and cold water, needle, dividers, etc. 
amination of central nervous system includes. 


4. General Examination 
2. Examination of higher functions 
Systemic examination 


General Examination : This consists of (1) build and nourishment (2) Palior (3) Icterus 
(4) cyanosis (5) clubbing (6) oedema (7) generalized lymphadenopathy (8) pulse rate 
(9) respiratory rate (10) Temperature (11) B.P. (12) Skull and spine 


Examination of higher functions 


1. General appearance and behavior 
Does the patient look well or ill? Cleanliness, mode of dressing, his interest in 
surroundings etc should be watched. Look for any behavioral abnormalities. 


2. Level of consciousness 
This is very important in cases of head injury or raised intracranial tension 


a) Conscious- fully aware of oneself and surroundings. 


b) Drowsiness- unable to sustain wakeful state in the absence of external stimuli. 


c) Stupor — The patient, though not alert and awake, can be aroused by a painful 
stimulus, 

d) Coma -—is a state from which the patient cannot be aroused even by painful stimuli. 
Level of consciousness can be quantitated using score scales. E.g. Glasgow coma 
scale is a worldwide popular score that describes state of consciousness in terms 
of three categories of performance, eye opening to command, verbal responses 
and motor responses. In GCS, lowest score is 3. 


3. Mental and emotional state. 
Look for any restlessness, anxiety, lowered mood, inability to concentrate, apathy 
or depression 
4. Orientation to place, time and person. 
Does the patient appreciate his surroundings and know where he is? Can he estimate 
time without looking at the watch? Can he identify individuals who were previously 
familiar to him? | 
5. Delusions and hallucination 
Delusions are false beliefs, continued to be held, despite evidence to the contrary. 
Hallucinations are false perceptions referred to the organs of special senses 
for which no cause can be found. It can be auditory, olfactory or visual. lau 
6. Sleep : Its duration, disturbances during sleep, inability to fall asleep, early awake' 
narcolepsy, etc. : To GAS 
7. Memory : is the ability to grasp and retain images and ideas. Memory may be- 
impaired memory in acute toxic delirious states and in psychoses. Ask the subjec t 
questions to test immediate memory andremotememory. 
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g. General intelligence : can be assessed ' 
approximately by noti i 
status, nature of work and work record. Frequent ett rte “a educational 
mental defect or personality disorder. ge of work may indicate 
9. = gett" 6g whether speech is normal or not. Ask him to read a given passage 
ae pesca include dysarthria or aphasia. Dysarthria denote defects of 
arti n. Ap asia indicates disturbances in the structure and organization of 
language itself, whether in speaking, writing or comprehending. It ma be senso 
or motor. Aphonia !s the inability to produce sound. 3 Q 


10. Handedness 


it systemic Examination 
Examination of sensory system 
Sensory modalities to be tested are:- 


1. Touch - Light / Fine 
- Crude 


- Tactile localisation - Tactile discrimination 
a. Pan superficial 
- Deep / Pain 


3. Temperature - warmth 
- Cold 


4 Sense of position & passive movement. 

5. Stereognosis 

6. Vibration sense 

7 Any abnormal sensations — parasthesia 

8 Sensory inattention 

) Sensory part of cranial nerves and reflexes 


Precautions 

Before proceeding to the examination, explain to the subject, the nature of the test to be conducted, 
so as to get maximum cooperation form the subject. Ask the subject to keep his eyes closed 
while the sensations are being tested. Do the tests on both sides of the body and compare both 
sides. All sensations should be tested in all the areas of the body. Negative tests should be given 
in between. 


1. Touch 
a) Fine touch is tested using a wiSP of cotton or a fine hairbrush. Instruct the patient 


to say ‘Yes’ every time he feels the touch, with his eyes closed. Corresponding points on 
both sides of the body are compared — occasionally negative tests should be applied and 
ask him whether he can feel the touch. Von Frey's hair aesthesiometer can be used to 


assess touch sensation : 
b) Crude touch is tested by touching with a blunt object carefully without applying too 


much pressure. : i 
c) Tactile localization: When the subject say that he can appreciate the touch, ask him to 
localize the site of touch using his finger with his eyes closed. 

d) Tactile discrimination OF two point discrimination 

itis the ability to discriminate betwee” the 2 points touch simultaneously, a5 two separate 
points. This can be tested by using blunt dividers or weber’s compasses. Ask the subject 
whether he is touched with one point or 2 points. A minimum separation of about tom 
between 2 points is enough to be appreciated in highly sensitive areas like palm. Whereas 


name te ete, 


RF 


the two point discrimination thresholds are 1-2m : ee 
7 nd a he : -2mm on the finger tips. 3 ¢ 7 
aie sonst ses 5-6 cms on the back. This test is particulary isetel in oases @ , 
postenor r parietal cortical lesions and in some peripheral cases of 
tunnel syndrome). pheral nerve lesions (carpal 


alities of touch sensation 


Anaesthesia : complete loss touch sensation 

Hypoaesthesia . partial loss of touch sensation 

Hyperaesthesia 5 touch is perceived as pain, irritating tingling sensation 
Delayed conduction - touch is appreciated only after some time ) 


Defective localization is called allochiria. (Study dissociative anesthesia) 


Pain 

a) Superficial pain 

The point of a pin may be used to test this. Carefully see that the patient is not confusing 
between pain and sharpness of the point because even in the absence of pain sensation 


the subject may be able to detect the sharpness of the point. Aigometer can be used to 
assess pain sensation. 


b) Deep pain 
This is tested by squeezing the muscles or pinching the tendon Achilles. In tabes dorsalis 
the most prominent sensory affection is loss of deep pain. 


Analgesia - absence of pain 

Hypoaigesia - partial loss of pain sensitivity 

Hyperaigesia - increase sensitivity to painful stimuli 

Allodynia - sensation of pain in response to innocuous stimulus 


Temperature - This is examined by using test tubes containing warm and cold water. 
The parts to be tested are touched with both the tubes in turn and ask him which is 
warm andcold water. Too warm or too cold should not be used because they produce 
only pain sensation. Negative tests should be applied occasionally. This Is the first 
sensation that is lost in leprosy. 


Sense of position: implies the ability to describe or imitate on the opposite side of the 
body with the eyes closed, the position in which the limb has been placed. 


Ask the subject to close his eyes. Hold one of his limbs and move it in various directions. 
Finally keep it ina particular position. Then ask the subject to keep the other limb also in 
the same position. If he is not able to do the same, then his sense of position is defective. 
it is essential that the patient be relaxed and that he allows the limb to be moved passively. 
Patients with defective position sense may be unable to manipulate small objects, fasten 
buttons and so on with their eyes closed. (Study sensory ataxia.) 


Position agnosia is the inability to identify the position of an extremity. (Study thalamic 
phantom limb.) 


Sense of passive movement OF joint sense « tested 
The appreciation of movement is closely related to the sense of position and can bet 

at the same time. Gradually move a digit oF limb into a new position with the patient's eye 
closed and ask him to say ‘yes’ as soon as Ne recognize the movement. Note the angle 
through which the limb was moved. Movements of less than 40° can be appreci? 
hormal joints. if the sense of movement is defective the angle through wt ict ithe re 
is to be carried out for the subject to recognize it is greater. Joint sense 04" nage 
USing inclined plane. ee 8 
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Also ask the subject the direction of mo 

vementi.e., whetherthe joint i 

Patients can sometimes recognize the occurrence of a saa ae pavgnen pansies, 
; not its direction. 


Stereognosis : 


This is the ability of the subject to recogni ce 
; gnize with ere 
form of common objects with which he was al bere a er 


To test size, two objects of different size bu 

; SS t same shape a ced in hi 

him to say which is the larger. Small rods or matches of shan sisal and - 
) be used. 


To test recognition of shape familiar obj ihe col 

identify them. Loss of this sense is nesta pve spoge . bate an oer ’ : 

agnosia. This can occur with parietal lob¢ lesions and posterior an or tactile 

parietal lobe lesions, position sense and light touch are normal dhteanin lesions. In 
column lesions, position sense, vibration sense and light touch are in a Meas: 
disturbed. variably profoundly 


Graphaesthesia is the ability to dentin eye 
s clo 
3 blunt object on skin surface. : sed, fingers and letters, traced-.using 


Vibration sense 


if the foot of a vibrating tuning fork is placed on the surface of the body, the vibrations can 
be felt; provided they are sufficiently strong. Ability to perceive vibrations is called 
pallesthesia. If the subject perceives the vibration, ask him to say when he ceases to 
feel it. If the examiner can then still perceive it, the patients perception of vibration is 
impaired. This is valuable test as the ability to appreciate vibration may be lost in various 


diseases, as in tabes dorsalis, in peripheral neuritis and in posterior column disorders. 
There is often some loss of vibration sense in the feet and legs in old age. A tuning fork of 
428Hz should be used. Vibrations of higher frequency are more difficult to perceive. 

Any abnormal sensation or paraesthesia 

These are experienced by the patient even without any external stimulus e.g. Pins and 
needies, numbness sensation, crawling of insects, itching, tightness or pressure. 
Causes : Diabetic sensory neuropathy, cocaine abuse etc. } 

Other disturbances of sensation 
Sensory inattention 


Ask the subject to close his eyes. Correspond 
simultaneously stimulated by painful, tactile or thermal stimuli. Ask him to say which side 


is stimulated. In sensory inattention he fails to appreciate the stimulus on the affected side 
of the body. This is seen in parietal lobe lesion. (Study Brown — Sequard syndrome.) 


ing points on both sides of body are 


Romberg’s sign 


a person is asked to stand with his feet close togeth 
if e begins to sway to the sides, Romberg’s, sign Is posi 
ands still with eyes open but sways with eyes closed. Wh 
person sways to the affected side in both eyes open and closed. 


er with eyes open and then closed. 
tive, In sensory ataxia, person 
ereas in Cerebellar ataxia, 


Sensory part of Cranial nerves. 
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HIGHER MENTAL FUNC 

TIO 
atient details: NS AND SENSORY SYSTEM 
neral Examination including vital signs: 


igher functions: 


e General appearance and behavior 

e Level of Consciousness 

e Orientation to time, place and person 
e Memory 

e Intelligence 

e Sleep 

e Speech 

e Handedness 

e Delusions and hallucinations 


).Sensory system: 


Sensation 


Tactile localization 


e Tactile discrimination 


Temperature 
Vibration sense 


Stereognosis 


Sensation of position and joint sense 


Romberg’s sign 
Abnormal sensations 
Sensory inattention 


ll. Sensory part of Cranial nerves examination: 


Report: 


EXP sriment 6 pai 
EXAMINATIONOF MOTORSYSTEM 


Then the motor system is examined under the following headings: 
4. Bulk of muscle 
2. Tone of muscle 
3. Strength of muscle 
4. Co-ordination of movements 
5. Gait 
6. Reflexes and motor part of cranial nerves 
7. Involuntary movements 
gly 


4. Bulk of Muscle 
Assessed by inspection and palpation. A tape is used to measure the circumference of the .\ 0 
limb at the same distance rom a bony prominence, on both sides. Calculate the mid arm, mi : 
forearm, mid thigh mid circumferences, Take fixed distance in both limbs, from olecranon 
| process in upper limb and tiibal tuberosity in lower limb. A difference of up to 1cm between both 
3 limbs is not significant. The size or bulk of voluntary muscle varies with age, sex, body build, 
state of nutrition and muscular exercise. Abnormalities include (a) Atrophy. In atrophy or wasting 
: the muscle becomes small in size. Can occur due to disuse, neurological disorders, joint 
injury or joint diseases. (b) Hypertrophy : Here the bulk of the muscle increased eg. Muscular 
dystrophies. In pseudo-muscular dystrophy due to pathological changes in the muscles, the 


muscle bulk increases but these enlarged muscles are weak. 


Lev A Sera ee 


2. Tone of muscle 
The mild degree of tension or partial 
muscle is referred to as muscle tone. 
completely and then passively movin 
resistance offered by the muscle during 
tone. 


state of muscle contraction found in normal healthy 
The tone is assessed by asking the patient to relax 
g the joints of the upper and lower extremities. The 
passive movement represents the degree of muscle 


Abnormalities 


Hypertonia — Increase in muscle tone 


a) Spasticity - seen in upper motor neuron lesions. The muscle tone is increased and 
is of ‘clasp knife’ type. As the joint is passively flexed or extended, there 
is increased resistance to begin with, but as the movements continued 


the resistance suddenly decreases. 
b) Rigidity 
i. Lead pipe rigidity — characteristic feature of extra pyra 
felt uniformly throughout the movement. 


ii. Cog — wheel rigidity — Here the agonists and antagon 
regularly during the passive movement. The muscle co 
like the movement of a cog — wheel. Seen in extra pyra 


midal lesions. Resistance is 


ists contract alternately and 
ntraction is slow and jerky 
midal diseases. 


Pr ate en Sit 2 Vee a 
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44. Pectoralis — Ask the person to stretch i 
against resistance. out his arms forwards and then to clap his hands 


15. mpeg papacy: muscle is paralyzed the scapula is ‘winged’. The vertebral 
orwa 
astute 9 rds with the hands against a wall can also bring out this 


16 paerene — ~ The person is asked to clasp his hands behind his back, while examiner 
standing ind the patient offers passive resistance to the downward and backward. 


uscie of trunk 


1, Musces of abdomen me Weakness of abdomen is shown by the patient's inability to lift up 
from the supine position without the aid of his hands. 


Beevor's sign — Paralysis of a portion of the anterior abdominal wall can be detected by 
displacement of umbilicus when the patient attempts to lift up his head from the pillow 
against resistance. When the lower segment is paralyzed the umbilicus moves upwards, 
and when the upper segment is affected the umbilicus is pulled downwards. It helps in 


iocalizing the level of spinal cord lesion. 


Erector spinae and muscles of the back — The person lies down in the prone position and 
he raises his head by extending the neck and back. 


Po 


Trapezius 
a) Upper part tested by asking him to shrug his shoulders against resistance 


) Lower part tested by asking him to approximate the shoulder blades 
patient coughs or 


fas 


b 
Diaphragm — In paralysis paradoxical movement is seen i.e. When the 
sniffs the diaphragm descends (instead of ascending) 


ot ANAT oe egy as: 


cs 


Pa Oe eT ae ee ge ee Oe 


Muscles of lower limb 
cannot be easily tested, in paralysis of interrossei claw foot may 


develop 
Elexors and extensors of toes and f 


oe 


oot — Dorsiflexion and extension are tested against 


ree a, EAL 


ro 


resistance. 
3. Extensors of knee — Bend the patient's knee and then pressing with the examiner's hand 


on the shin, ask him to straighten it. 


4. Flexors of the knee —the patient's leg !s raised u 
the left hand and ankle with the right hand. Ask the 


5. Extensors of the thigh — with the knee extended, try to lift the pati 


p from the bed by supporting the thigh with 
patient to bend the knee. 
ent’s foot off the bed. The 


patient is asked to resist the limb elevation. 

6. Flexors of thigh — withthe leg extended, ask the patient to raise his leg off the bed against 

resistance. a 

7. Adductors of thigh — abduct the lower limb and ask the patient to bring it back to the midline 
against resistance. a 

8. Abductors of thigh — place the patient's legs together and ask him to separate them agains 
resistance . 
: bed, ask the patients to roll it 


9%. Rotators of thigh — with the lower limbs extended on the 
outwards or inwards against resistance. 


an 
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Hemiplegia — Paralysis of one side of the body (especially of the arm, leg and tae ) 


b) Crossed Hemiplegia — Here there is paralysis of the muscles of the arm and leg on one 


side, and the region supplied by the motor cranial nerves of the other side 
Paraplegia ~— Paralysis of both legs | 
d) Monoplegia — Paralysis of one leg 

Quadriplegia ~All four limbs are paralyzed. 


Co-ordination of movements 


Co-ordination refers to the recruitment, interaction and co-operation of separate groups of 
muscles in order to accomplish a definite motor act. If co-ordination is affected he rock 
performance becomes difficult and ataxia occurs. Various factors like cerebellar function 
muscle tone and impulse production from muscle spindles influence co-ordination 


Test for upper limb — 


3) Finger nose test - The person is asked to fully extend and abduct the arm. Then he is 
asked to touch'the tip of his nose with the index finger. The test is repeated with the eyes 
closed. Abnormalities — In cerebellar disease, the finger moves to the nose in a wavering 
manner. In sensory ataxia (eG tabes dorsalis ) the movement is smooth with the eyes 


open, but the finger hesitates, before touching the nose, when the eyes are closed. 
b) Finger to Finger Test — The person is asked to extend his arms to the side and then bring 
the tip of the index fingers together through forward arc. 
) Normally a person can supinate and pronate the flexed forearm rapidly, In cerebellar ataxia, 
there is impaired ability to rapidly execute such repeated movements. This sign is called 
dysdiadochokinesia or adiadochokinesia. 


Test for lower limb — 


a) Straight line test Ask the patient to walk on a straight line. If co-ordination is absent he will 


soon deviate to one side or the other side. 


b) Heel-knee Test — If the person is unable to walk, the heel knee test is done. Ask him, as he 
lies in bed to lift one leg and place the heel of this leg on the opposite knee. Then slide the 
heel down the shin of the tibia towards the ankle. In cerebellar disease, the heel is carried 

up to overshoot the knee. As the heel is carried down wards, it begins to execute a tremor 


like movement. 


c) Romberg’s sign- the person is asked to stand with his feet close together with eyes open 


and then closed. If he begins to sway to the sides, Romberg’s, sign is positive, In sensory 
ataxia, person stands still with eyes open but sways with eyes closed. Whereas in 
Cerebellar ataxia, person sways to the affected side in both eyes open and closed 


Gait 

With the legs fully exposed, the person is asked to walk 
turn round at a given point and walk back to the examiner. 
Abnormalities : 

1. Spastic gait — seen in corticospinal lesions __ 

Stamping gait — seen in tabes dorsalis 

Drunken or reeling gait — seen in cerebellar lesions 

Festinant gait — seen in Parkinson's disease 

Waddling gait — seen in myopathies and muscular dystrophies 
High stepping gait — seen in common peroneal nerve palsy 


away from the examiner and to 


ee ee Te 
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Test the motor part of cranial nerves and reflexes 
involuntary movements 


Involuntary unintended movements occur at rest or during voluntary movements in a number 
of neve system disease e.g. In epilepsy complex repetitive movements occur. In focal 
epilepsy the involuntary movements are limited to one limb. 


4. Tremor — regular or irregular distal movements having an oscillatory character are 
called tremors. Seen ” thyrotoxicosis, Parkinson's disease, cerebellar disease. 
(Study fine tremor, resting tremor, intention tremor, and physiologic tremor.) 

2. Chorea — Huntington's chorea is a familial disorder. Sydenham’s Chorea is associated 
with rheumatic fever. 

3. Athetosis — seen in basal ganglia lesions 

4. Metabolic flaps are regular, abrupt movements seen in the outstretched hands, tongue, 
etc. Occurs in hepatic failure, uremia and respiratory failure. 


Discussion 


The corticospinal system initiates voluntary and skill 


The extra pyramidal system is concerned with initiation of move 
includes the basal ganglia, sub thalamic nucleus, substantia nigra, and red nucleus. The cerebellum 


maintains muscle tone and co-ordination of movements. The lower motor neuron is the final 
common pathway for muscular movements. Lower motor neuron lesions results in weakness, 
fasciculation, wasting, loss of tendon reflexes and hypotonia. The skeletal muscle is the principal 


effector organ. (Study UMN lesion, LMN lesion, fasciculations, fibrillations) 


ed actions especially fine distal movements. 
ment and control of posture. It 


Report 
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EXAMINATION OF MOTOR SYsTEN 
giodata and General Examinations 


mH Higher functions 


"i Motor System 
4 Bulk of the muscle 
Tone of the muscle 


2 Strength of the muscle 


we 


Muscies of upper limb 


ea 3 Abductor pollicis brevis 
. @ 
Opponens pollicis 
of | 
eg 3 Cirst dorsal interosseus 
4 ossei and lumbricals 
; he al 
rs i a Fiexors s of the fingers 
ie Pas q 
4 Fiexors of the wrist 
- 4 Brachioradialis 
Biceps 
‘: Triceps 
: ; Supraspinatus 


Pinte 
Vo to \ 


7 imfraspinatus 
. ; Pectoralis 
. Serratus anterior 
. : 


Latissintus dorsi 
: : Mus CIES of the trunk 
iii of abdomen 


BS; 3 
- | Muscles of back 
g : Erector spinae 
x Trapezius - Upper Part 
| | Lower Part 
ec Diaphragm 
a 
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Right 


intrinsic muscles of foot at 


Muscles of lower limb 


Flexors and extensors of toes and foot 
Extensors of knee 


Flexors of knee 
Flexors of thigh 
Extensors of thigh 
Adductors of thigh 
Abductors of thigh 


Rotators of thigh 


4 Right 
S Finger - nose test <5 


Finger to finger test 


| 
© WN Coordination of movements 
4 1. Upper limb Eyes open losed 
a 2. Lower limb Right Left 
q Straight line test 
Heel - knee test 
3. Romberg’s sign 


4. Dysdiadochokinesia 
V Gait 


Mi Motor Cranial nerves. Write in detail 


Mi Involuntary movements 


Impression: 


Oh, by 
whe 7 Rs 4 ; ne " 
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Reflexes can be broadly classified into 


Date - 
LEXES 


EXAMINATION OF REF 


Biodata and General Examination 


Higher Functions 


Reflexes 


a) Superficial Reflexes : 
Corneal reflex 


Conjunctival reflex 
Palatal reflex 
Pharyngeal reflex 
Abdominal reflex 


Cremasteric reflex (in males) 
Plantar reflex 


b) Deep (Tendon) reflexes 


Jaw Jerk 
Biceps jerk 
Triceps jerk 
Supinator jerk 
Knee jerk 
Ankle jerk 


c) Visceral reflexes : 
Reflexes of micturition 
Reflexes of defecation 


Reflexes of sexual function 


REQUIREMENTS pene 
orch, etc. 
Knee hammer, examination couch, wisp of cotton, tongue depressor, 
a) Superficial reflexes - : vin cx 
ei tors in the skin 
stimulating the touch receP geo 


Superficial reflexes are elicited by uscie or group of 


. i am 
membrane which results in the contraction of 


Conjunctival reflex 


Stand on one side of the subject and aS® t from 
piece of cotton is twisted into 4 wisp oe : onse 
attention. Touch the conjunctiva ae eee i 


OBSERVATION 
Bilateral closure of the eyes- 
Reflex pathway 


Receptors 83 


Touch receptors of the conjuncti 

iva 

| é 
er. — : Ophthalmic division of t. 
efferent limb : Facial nerve trigeminai Nery 
e, 

Effector muscle : Orbicularis ocyy 
Centre : Pons 


same as above. re stimulat 


Palatal reflex 


Ask the subject to open his mouth widely and th 
en tou 


palate using a spatula. This produces reflex contracti ch the mucous membrane on 
1 cover 


sudden elevation of the palate. Reflex pathway. On of the palatal muscles which reguit in 
Receptors ; Touch receptors of the palatal mucosa 

Afferentlimb - Glossopharyngeal nerve and trigeminal nerve 

Centre Vagus nucleus in the medulla 

Efferent limb : Vagus nerve 


Pharyngeal reflex 


Touch the posterior pharyngeal wall or fauces with a spatula or swab. Elevation and contraction of 
the pharynx results. 


Afferent limb - Glossopharyngeal nerve 


Centre : Vagal nucleus in the medulla 
Efferent limb : Vagus nerve 


Abdominal reflex tion. Unco ver the abdomen. See 
Mak bject lie down comfortably on 4 be Poe nentiy stroke on tne abdominal 
Make the subject ule 4. With a blunt object gently : 

. e o 


that his abdominal musc 


skin from lateral to the medial aspect in 
jation © 


abdominal muscles resulting in dev! 
in children, obese person 
7* -12" segments are involves. 


Plantar reflex 


Mantar 

_ Stro 
The patient is made to lie supine ies ey and then pai ¢ the lower jim 
the heel to the root of the ee we that the cles © 
Before doing the procedure: 


snservation 


» pjantar flexion of the big toe with sie 
at the LS, S1, S2, segments of the 


ive 
w% 


Ntar flexig 
Nand a 


abnormal plantar reflex SFeNt$ Go through the tibial 


This is usually seen in pyramidal tract dise 
and fanning out of other toes. This isa 8S@. There is do 


P rsiflexi 
normal in infants 'S0 called €xtensor p| Rexion of the 


bi 
antar response 9 toe with extension 


‘ or ) “par” 
Cremasteric reflex Babinski's sign. itig 


of the thigh. 
f cremaster muscle. Pward movements 


Reflex pathway 

Afferent limb : Femoral nerve 
Centre :L1—L2 segments 
Efferent limb : Genito femoral nerve 


») DEEP REFLEXES : 


They are stretch reflexes. They are monosynaptic reflexes 
0 = absent 7 


1 = present (as a normal ankle jerk) 
2 = brisk (as a normal knee jerk) 

3 = very brisk 

4 = clonus 


Jaw jerk 
Ask the subject to keep the mouth slightly open. The examiner's left index finger is placed over the 
chin of the subject and gently taps the index finger with the examiner's middle finger. There occurs 
reflex contraction of the jaw muscles resulting in sudden closure of the mouth. Normally this 


reflex is very sluggish or even may be absent. 


udden closure of the mouth. Normally this reflex is very sluggish or 


The jaw muscles resulting in s 
even may be absent. 


Hn centre is in the pons 
rhe afferents are efferents go through t shea 


he trigeminal nerve an as 
se exaggerated jaw jerk. 


j s may cau 
above the 5" cranial nerve nucleu y : 
nd forearm in se 


xed at right angle ane 
biceps tendon and strike on the thum 


Upper motor neuron lesion mi prone position. The 


Biceps jerk : Keep the elbow fle b with a knee hammer 


examiner's thumb is placed on the 


Observation: 


or 
Contraction of biceps occurs which can be seen 


Cervic involved. oe TS the tri , 
ervical 5 & 6 segments are oeand arm is SUPP aed atthe ior astension of te 


Triceps jerk : Elbow is kept flexed at te we contraction 2) 


just proximal to the olecranon proces 


ied 
OW. 


Centre : Cervical 6% 7" segments. 


“ ‘ nd d 
Centre . Lumbar 2” , 3", and 4" segments. 


if the jerk cannot be elicited, apply some reinforcem 
oeuvre). Ask him to do some strong voluntary se ee 
fingers of the two hands together and pulling them ular effort wi 
or ask him to clench his teeth. apart against 


: elicit the jerk (Jendrassik’s man 
th the upper limbs like hooking the 
one another as forcibly as possible 


Ankle ler Place ee re limb on the bed so that it is slightly flexed at hip and knee and al 
everte ith one hand slightly dorsiflex the ankle and with the other hand tap on the piston: 
sin using a knee hammer. Sudden contraction of calf muscle result in plantar flexion of the 
Oot 

Centre : Sacral 1*& 2% segments. 

en stretch of a muscle causes a reflex contraction of the muscle and if the stretch 


nd relaxations of the muscle results. This is called 
lesion. Clonus : can be elicited when the tendon 


Clonus : Sudd 
is sustained, a regular series of contractions a 


clonus. It is evidence of upper motor neuron 


reflexes are exaggerated as in pyramidal tract lesions. 


ct lie down comfortably, with the lower limbs well relaxed. Bend the 
g the left hand. Grasp the forepart of the foot with the other 
ok for alternate contraction 


nd maintain it for some item. Lo 


Ankle clonus: Make the subje 
knee slightly and support the calf usin 
hand and suddenly dorsiflex the foot a 


and relaxation of the calf muscles. 3 
firmly. Give a sudden 


iti the patella 
the extended position grasp 
. position for some time, look for upward and downward 


uadriceps muscle. 


Patellar clonus : keep the knee 
downward push; and maintain t 
movements of the patella due to conus of q 


ion i es 
Alteration in tendon reflex : posterior cot is affected 
Egs. 1. Tabes — Anterior horn cells are affected 
2, Pe Sensory OF motor neuron affected 


3. Peripheral neuropathies 


Hyper reflexia 
Exaggerated tendon reflexes occur in lesions at any | 
ny level 


Upper motor neuron lesions, Study the eff above anterior horn cell 


le. 
€8I0N On reflexes, i 


in these cases. 


visceral reflexes (organic reflexe 


ed 


Ask the subject above the history of micturition and defaecation 
Micturition -  @Sk about any abnormalities like 

- Frequency 

-  Hesitancy 

-  Précipitancy / dribbling 


Defaecation - diarrhea 


- Constipation 


Sexualfunction - impotence 


(Study mass reflex) 


Report 


91 


EXAM 


. Patient details 


li. General examination includin 
lll. Higher functions — “ane 


IV. Examination of reflexes 


A. Superficial reflexes 


1. Conjunctival reflex 


2. Corneal reflex 


3. Palatal reflex 


4. Pharyngeal reflex 


Clonus : 


C. Visceral reflexes 


1. Micturition 
2. Defecation 
3. Sexual function (in males) 


Report : 


sj aciiaiecigea etc ne RIFT 
a scatpiyeencnimaeenssneOs ne 


<i hipaa OOS 


itt PENN AR 


mona bate ECA PANS AMELIE 
oe ee 


To assess the functional status of the 49 ‘ 
ranial nerve 
s. 


4 REQUIREMENTS 
asafoetida and clove oil, Snelien’s chart 


s | it torch, 
© watch, salt, sugar, hot and cold water etc. Colored objects peae 
ton, tuning fork 


| pROCEDURE AND DISCUSSION 
|. Olfactory Nerve : 


Exclude any nasal congestion due to 
which can interfere with smell. Common cold or any other cause, or any Nasal ob 
: Struction 


Ask the subject to close his eyes. A 

near the open nostril and sak tes webbie iss 
Also test with other substances familiar to him E : pc 
Test the other nostril after closing the first Avoid ir 
trigeminal nerve. ; 


nostril with his finger, Bri 
, asaf 
y smell, if so to identify the ent . 
ove oil. Cut onions, coffee powder etc. 
tant substances as they can stimulate 


Anosmia — absence of smell | 
Parosmia — perverted sense of smell 
Eg. Pleasant smell may be felt as offensive smell 
Hallucination of smell may constitute aura of epilepsy. 
|. Optic nerve — is a sensory nerve. it is assessed based on 3 important aspects. 
acuity of distant vision is tested using Snellen’s chart. It is a white board on 
which nine rows of black letters are printed, in decreasing size from above downwards. The 
size of the letters is based on the fact that two points that subtend an angel of 1mint' at nodal 
point of eye can be discretely seen. So the letters in the top row from an angle of 1 minute at 
the nodal point when placed at a distance of 60meters. The letters in the lower rows form 4 
minute angle at distance of 36,24,18,12,9,6,5 and 4 meters in descending order 


ject i : inated by a lamp. Ask him to close 
The subject is seated at 6 meters from the chart, well illumina 
one eye and read the letters in the chart form above downwards. Lowest row that can be read 


is noted. 


a. Acuity of vision — 


Visual acuity is expressed as follows : 
ect can read the row 


Visual acuity = Distance at which the subj 
ye can read the row 


Distance at yhich normal @ 


Normal visual acuity= & 
6 


| -< yal acuity is 6 
If only up to second row can be read the vis 36 


closer to the 
if visual acuity is less than sae - * brought 
distance of 2 meters. Visua acu ae tha 
- se vieyal acuity is 8° to be 
The other eye is also similarly teste?- i — a of light (PL) 4° 
at 1m (CFS), hand move” — niindness- 
of fight is also negative It'S comple 


9? 
Acuity of near vision is tested using Jaeger's test types 


5 lel | : 
ni sa san de 4 si mits the outside world that is visible to the eye when the 
Yani or ye closed. An approximate idea of the visual field can 
The Confrontation Test 


The subject and the examiner sit facing each other at a distance of about 1meter. To examine 
the right eye, ask the subject to close his left eye with his left hand and to look into the examiner's 
ieft eye while the examiner keeps his right hand over his right eye. Ask him not to move his 
eye. The examiner fixes his gaze into the right eye of the subject, and extends his left arm full 

to the left and holds his hand midway between himself and the subject. Keep on moving he 
index finger and bring it nearer until the examiner can see it. Here the examiner's FOV is taken 
to be normal and the subject's FOV is compared with it. This is repeated in different direction 
ie. from above, below, right, etc. 


Similarly FOV of left eye is also tested. 


For accurate assessment of FOV and for obtaining a permanent chart of visual field map 
Perimetry is done. Now computerized perimetry is widely used. Central field of vision can be 
mapped by campimetry using Bjerrum’s tangent screen. Study field defects caused by lesion 


‘at different sites of visual path way. 
"Defects in FOV 

Concentric Diminution — all around the periphery the FOV is contracted. oS 
Central Scotoma — central dark areas in the field. 


Hemianopia — loss of sight in one half of the visual field | 
ame half of FOV of both eyes affected. i | 
a 


omonymous Hemianopia — $ 


€.9.: Right homonymous hemianopia 
: Here right half of both fields are involved ie. Temporal half of right FOV and nasal half of left 


xs peers 


bhymous Hemianopia Bitemporal 
Binasal 


imporal Hemianopia ae - 
poral half of both FOV affected ie. Right half of right FOV and left half of left FO ya ey 
jianopia — Nasal half of both FOV affected ie. Left half of right FOV and right half of lef = 


i al Hemianopia- Superior 


. - Inferior ee halt’ 
PSuperior altitudinal hemianopia upper half of FOV is involved and in intent? ee ours 
volved. | as 

~ — When only one quadrant of the FOVisaffected. 


Study macular sparing 
C. Colour Vision — this is the ability 
color cards. | 


The best one used is Ishihara’s 


to identify colours of objects: TMS 


Right Superior Rectus 
Left Inferior Oblique 
Right Lateral Rectus 
Leff Medial Rectus 
Right Inferior Rectus 
Left Superior Oblique 
Left Superior Rectus 
Right Inferior Oblique 
Left Lateral Rectus 
Right Medial Rectus 
Left Inferior Rectus 


Right Superior Oblique 


(Right oculomotor N) 
(left oculometot §) 
(Right Abdticent N) 


_ (Lett oeuldmotor N) 


(Right oculomotor f) 
(Left Trochtear N) 
(Left Oculometor N) 
(Right Oculomotor N) 
(Left Abducent N) 
(Right Oculomotor N) 
(Left Oculomotor N) 


(Right Trochlear N) 


Precaut 


Before ' 
figures 


The a 
5. Re 
mu. ©, 3 


These th 
move the 


Oculome 

Citiary * 

Trochie: 

Apduce 

They i 
1. 


Precautions 


4. Before showing the Ishihara’s charts. m 


figure cisus wre iar ake sure that the person can identity the numerals or 
2. The chart should be read within 30 seconds. 


D. Reflexes involving optic nerve. 
lil. IV, Vi—Oculomotor, Trochlear and Abducent nerves 


These three cranial nerves are tested together a 
S they innerva 
move the eye balls. y te the extra ocular muscies which 


Oculomotor ~ Supply medial, superior and inferior recti muscles, sphincter pupillae. 
Ciliary muscle and levator palpebrae superioris 

Trochlear — Superior oblique 

Abducent — Lateral rectus 


They are tested as follows : 


1. Movements of the eye ball: 


The examiner's index finger is held about 2 feet in front of the subject's eyes. Ask him to 
follow the movement of finger in all directions, without moving the head. Elevation and 
depression movements in full adduction and abduction are much more inforsnaiye than 
simply testing elevation and depression in mid position of gaze. 


Look for the presence of strabismus (squint), diplopia, nystagmus and ptosis. 


Strabismus (squint) is a condition in which the visual axes do not meet at the point of 
fixation. 


Ask whether there is any diplopia or double vision. 
Nystagmus is involuntary, conjugate, often rhythmical oscillations of the eyes, which may 
be horizontal, vertical or rotator. 


Ptosis means drooping of the upper eyelid usually due to paralysis of levator palpebrae 
superioris. Ptosis can also result from cervical sympathetic paralysis. 


Examination of the pupils 

i bright light and then in dim light. Note 
Size: compare the size of the two pupils, first in 
whether the pupils are large or small and whether any irregularity is agi Slight inequality 


of the pupils may be present in perfectly healthy subjects. 
Shape : note whether the pupil is circular in outline, as it should be or whether its contour 


is irregular. 
’ Pupill flex 
1. Light reflex ; Direct and indirect light reflex 
2. Accommodation reflex 
3. Ciliospinal reflex 


procedure : Make the Subject sit comfortab! 
© time forhimt 


2 ; ile testing one eye, the other eye is covered wi 

4 palm of the hand, so that the light shone into the tested eye is prevented pan falling into stig 
4 — begs 2 light (torch) from the lower lateral field of the eye towards it, so that light 
» directly into it. Observe the pupil. It will constrict. Each eye should be tested separately. 


Reflex pathway : 
Receptors : Rods and cones in the retina 
Afferent limb : Optic nerve 


Efferent limb : Oculomotor nerve 


The afferent fibres involved, travel in the optic nerve and leave it before the lateral geniculate body, 
to enter the brain stem in the pretectal region. These fibres synapse in the Edinger Westphal 
nucleus (para sympathetic nucleus of oculomotor nerve). Form these preganglionic 
parasympethetic fibres travel along the oculomotor nerve to the ciliary ganglion in the orbit. Post 
ganglionic fibres pass via short ciliary nerves to the sphincter pupillae. 


b) Indirect light reflex : (Consensual reflex 


Ask the subject to look at a distant object. Make a partition in front of the nose using a book or his 
own hand to avoid light falling into the other eye. Throw light into one eye and observe the pupil of 
other eye. It will constrict. 


The decussating fibres in the optic chiasma, as well as crossing of fibres in the pretectal region of 
the mid brain accounts for the consensual light reflex. 


2. Accommodation reflex : 


Accommodation is the process by which the eye adapts to near vision. During accommodation, 


the following changes Occur. 


a) Convergence of eye balls 


b) Constriction of pupils 
c) Increase in anterior curvature of the lens 


Procedure : 


se is nose. He is 
Seat the subject comfortably. Ask the subject to keep his index finger in front of his 


j ift hi n to the finger. 
instructed to look at a distant object. Then ask him to suddenly shift his gaze © 


j ict. 
Observe the eyes and pupils. The eye balls converge and pupils constric 


SE EA 


sla at le CI To OE are 


<r i i aa a he a a “ a ian as sir a - ‘ - 
anes eeeeieeemenars SASS MPP Ee eeees 1 ee 7 


NN as i 
pent ies ie 


-* pean er 


q Procedure : Make the subject sit comfortabl 
© time for him to get 


4 ; ile testing one eye, the other eye is covered wi 
4 palm of the hand, so that the light shone into the tested eye is prevented nit falling into jetiee 


ies heise of light (torch) from the lower lateral field of the eye towards it, so that light 
directly falls into it. Observe the pupil. It will constrict. Each eye should be tested separately. 


Reflex pathway : 
Receptors : Rods and cones in the retina 
Afferent limb : Optic nerve 


Efferent limb : Oculomotor nerve 


The afferent fibres involved, travel in the optic nerve and leave it before the lateral geniculate body, 
to enter the brain stem in the pretectal region. These fibres synapse in the Edinger Westphal 
nucleus (para sympathetic nucleus of oculomotor nerve). Form these preganglionic 
parasympethetic fibres travel along the oculomotor nerve to the ciliary ganglion in the orbit. Post 
ganglionic fibres pass via short ciliary nerves to the sphincter pupillae. 


b) Indirect light reflex : (Consensual reflex 


Ask the subject to look at a distant object. Make a partition in front of the nose using a book or his 
own hand to avoid light falling into the other eye. Throw light into one eye and observe the pupil of 
other eye. It will constrict. 


The decussating fibres in the optic chiasma, as well as crossing of fibres in the pretectal region of 
the mid brain accounts for the consensual light reflex. 


2. Accommodation reflex : 


Accommodation is the process by which the eye adapts to near vision. During accommodation, 


the following changes Occur. 


Marte Se et ee a ng A a a aa a Pa 
ee anh SETAC CUNT NE ast ten = ceria Sees ca 


Sees tet MENT 


q a) Convergence of eye balls 
; b) Constriction of pupils 
c) Increase in anterior curvature of the lens 


4 
i 
i 


| 


Procedure : 


is ij i is nose. He is 
Seat the subject comfortably. Ask the subject to keep his index we ile 2 i on 
instructed ice at a distant object. Then ask him to suddenly shi g 


ict. 
Observe the eyes and pupils. The eye balls converg® and paple noite 
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Reflex pathway 
F Receptor Rods and cones 
4 Afferent : Optic nerve 
Centre Oculomotor nucleus 
Efferent ‘ Oculomotor nerve 
Effectors 1. Constrictor pupiliae 
2. Ciliary muscle 
3. Extrinsic muscle of eye ball (Medial rectus) 
Medial rectus ~ convergence of eyeball 
Sphincter pupillae - constriction of pupil 
Ciliary muscle - Curvature of lens increases 


3. Ciliospinal Reflex 


Pinch the skin at the lateral aspect of the lower cervical region and observe ipsilateral dilatation of 
pupil. 


Abnormal pupillary reflexes: 


Argyll Robertson pupil : Classical pupillary abnormality in neurosyphilis. The pupil is small and 
irregular, reacts briskly to accommodation but does not react to light directly or consensually. The 
lesion is in the pretectal region of the mesencephalon. 


Hippus : It is a rhythmic dialatation and constriction of the pupil, either in response to light or 
occurring spontaneously. It may be unusually prominent in retro bulbar neuritis. 


Holme Adie’s pupil: It is an abnormality characterized by absent or delayed pupillary constrictions 
to light or to accommodation /convergence. Once constricted, the pupil dilates very slowly. 


V. Trigeminal Nerve 

tis mixed nerve having both sensory and motor components. 
A. Testing the sensory functions 

B. Test all the general sensations over face. 


C. Testing the motor functions | saith 
Ask the patient to clench his teeth: the temporal and masseter muscles ss epee it 
equal prominence on both sides. This sign is better checked by palpation than by 


bia ‘prominent and on 
there is paralysis on one side, the muscles on that side will fall to become t 


| ing pushed away by the 
opening the mouth, the jaw will deviate towards the par alysed side, being p f 


healthy lateral pterygoid muscles. 


Testing corneal reflex: comea at its 
Twist light wisp of cotton into a fine hair and lightly touch the snagged ple if the reflex 
Conjunctival margin with the wisp, having asked the patien Me ae cotton and the centralpart 

'8 Present the subject blinks. The cornea should not be wiped w ofeomealansesthesiacaies 
Of the cornea should never be touched, since to do so in presence 3 

hé risk of corneal ulceration and subsequent visual impairment. 


Toes Conjuctival reflex, jaw jerk also. 
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vill. Facial nerve 


it has both sensory ang motor components 
Test for sensory functions | 


(sweet) and common salt (s alt) 
of the test. The solution is applied 


Ask for any hallucinations of taste. It occurs in the aura of epile 
psy. 


Ageusia — absence of taste sensation. Study dysgeusia or sacadeunis 
Test for motor function 


Various facial muscles supplied by facial nerve are tested as follows: 


1. Ask the subject to wrinkle his forehead by raising the eyebrows. Compare the wrinkles on 


both sides. It will be less prominent or absent on affected side. 


Ask the subject to shut his eyes as tightly as he can. The examiner tries to open it. On the 
affected side, the subject cannot close his eyes tightly or the examiner can easily open it. 


Compare the nasolabial folds on both sides. It is less prominent on the affected side. 


Ask the subject to smile showing his teeth. When the facial nerve is affected on one side, 
the angle of mouth is deviated to the opposite side. 


5. Ask the subject to inflate both cheeks. Gently press on the cheek with the finger. Air easily 
escapes from the affected side. 


6. Ask the subject to whistle. If facial nerve is involved he is unable to do so. 


Discussion | | 
In upper motor neuron (supranuclear ylesion type of facial “opigihg pales por ° face is — 
lear)lesion type of facial paralysis, Upp 
; wer motor neuron (nuclear or infranuc e of fac | 
wn pee face are affected. Bell’s sign can also be seen in this ie. Upward rolling of the 
eye ball while attempting to close the eyes. Normally this cannot be seen. 


* > * s ‘ ired 
is insi da tympani branch !s affected causing Impal 
side the facial canal the chor his at ines 
is a pean oe two third of tongue. The nerve to stapedius if involved hyper acu 
aste sensa 


the affected side occurs. 


Test for corneal reflex and conjunctival reflex 


Vill. Vestibulo cochlear nerve 


Tests of hearing : Cochlear part -< eves and atso the ear which is 
behind the subject. Ask him to close his “git sar to be teste d and ask 
1. Watch test: ogre a watch gradually from a — poh tte sar and compare the 

ing testec. eee epeat on 

not being when he hears the tick sound. R pees in the exernal auditory canal 


him to say yes “ 
difference. Impairm 


2. Tuning Fork tests: The most 


ent of hearing can occur due to 


widely used are forks Vi 
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a) Rinne’s test: By this we compare the heari oo . oe 
— ng by air and bone conduction. Make the tuning 
fork vibrate and place its base firmly on the mastoid process. Subject is a a o 


as soon as the sound ceases, by raisin 


g his finger. Th eae : 
2cm from the ear, ie. The vibrating prongs O6r-_inen the tuning fork is quickly placed 


parallel to ear. If the patient still hears the sound 
Condition is better than ‘bone conduction’. 
Weber's test: the base of the vibrating tuning fork is placed anywhere on the middle of the 
skull or mandible. In subject with normal hearing — sound will be equally heard on both 


sides. But in patients with conduction deafness, sound is lateralized to the affected ear. In 
cases of sensory neural deafness, better heard in better ear. 


the test is Rinne Positive (normal) ie. Air 
b) 


(Study Schwabach’s test, audiometry, presbycusis, etc.) 
Vestibular component of the 8" N. 
Ask the subject whether he has tinnitus or vertigo. Look for nystagmus also. (Study Barany 
chair test and Barany caloric stimulation test.) 
Abnormal auditory sensations: 


a) Tinnitus : The patient may complain of ringing sound in the ears. 


b) Hyperacusis : A disorder in which even slight sounds are heard with painful intensity. 


c) Auditory hallucinations: common in schizophrenia or in temporal lobe epilepsy. 


IX. Glossopharyngeal nerve : it has sensory and motor functions 


Sensory functions: 


4. Taste sensations on the posterior one third of the tongue are tested clinically or using 
electro gustography or galvanic test. 


2. Sensations in mucous membrane of soft palate and pharynx are tested using a cotton 
swab. 


Motor functions: 
Palatal reflex and pharyngeal reflex are tested : 
Touch the posterior pharyngeal wall using a cotton swab. Reflex contraction of 
pharyngeal muscles occurs. 


X. Vagus nerve is a mixed nerve. : 
1. Ask the subject whether there is any nasal regurgitation of fluids during swallowing. 


This occurs in paralysis of soft palate. 


2. Listen for any nasal twang of voice 

: the position uvula . Ask him to 
3. Seat the subject facing good light with mo a ope AOS saute paralyzed side 
Say ‘Ah’ Observe whether both sides of palate arch upwards during p 


it remains flat and immobile. 


: OA al stridor or 
4. In bilateral laryngeal involvement, voice becomes deep and hoarse. Larynge 


'espiratory obstruction may OCCUT- 
S. Test for Palatal reflex and pharyngeal reflex. 
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| xl. Accessory nerve is purely motor in function (Trapezius and Sternocleidomastoid) 


MS saan Ae ie See aN ea Of rd + 


_ 1. Ask the subject to shrug his shoulders against the resistance offered by examiner pressing 


downwards on the shoulders. 


2. Ask the subject to turn his head to one side against resistance applied by the examiner, 
pressing on the chin towards the opposite side. Involvement of the nerve causes weakness 
of rotation of chin towards opposite side. 


XI. The hypoglossal nerve 


- Purely motor, supplying the tongue and the depressors of the hyoid bone. 
- Test 1. Ask the patient to put out his tongue as far as possible. 


The tongue is pushed over to the paralyzed side in Xil nerve palsy. 
2. Ask the patient to move his tongue from side to side. 


3. Ask the patient to push his tongue into each cheeks, press against the tongue with the finger 
and assess the strength of the muscles. 
Note whether there is any wasting of the tongue which is observed in lower motor neuron lesion 


' ofthe Xil nerve. 


q 4. Note for any fasciculation, with the tongue in the mouth. 


Report 


. Name 

- Occupation 

|, General Examination 
li. Higher Functions 


iil. Cranial Nerves 
Olfactory nerve - smell 


Optic nerve- visual acuity 


-field of vision 


-color vision 


- fight reflexes 


- ciliospinal reflex 


- Reflexes 


_ size and shape of pupil 


- Accommodation reflex 


- jaw jerk 
- conjunctival 


- corneal 


1. Near vision 


2. Distant vision 


Oculomotor, Trochlear and Abducent (tested together) 
- palpebral fissures equal on both sides 
- ptosis, no nystagmus, no strabismus 


- movements of the eye ball 


Trigeminal - Sensations over the face 
- Muscles of mastication 


right 


PANS 


facial- muscles of facial expression 
- Wrinkling of forehead 
- Eye closure | 
- Prominence of nasolabial fold 
- Blowing out cheeks 
- Showing of teeth 
- Whistling 
- Depression of angle of mouth 
No deviation of angle of mouth. 


Taste sensation anterior 2/3 of tongue 
Vestibulocochlear 


Watch test 

Rinnie’s test 

Weber's test 

Signs of vestibular disease 


Glossopharyngeal and vagus 
Nasal twang 

Nasal regurgitation 

Dysphagia, dysphonia or dysarthria 


Deviation of uvula 

Arching of palate 

Palatal reflex 

Pharyngeal reflex 

Taste sensation posterior 1/3 of tongue 
Spinal accessory 

Deviation of chin 

‘Power of sternomastoid and trapezius 
Hypoglossal 

Deviation on protrusion of tongue 
Wasting, or fasciculation 

Movements of tongue 

Power of tongue muscles - 


Impression 


